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M2THGD FOR miSTftlWIKG' 
AN EXISTING LEVEL OF BODY FAT AHB/OR BODY WEIGHT 

Field of t he Invention 

The present invention generally relates to human 
nutrition. More particularly, it relates to a method of 
treating humans to maintain an existing level of body fat 
5 and/or body weight . 

Background of the,,Jnyentlon 

There are a significant number of people, who are happy 
with their existing body weights and levels of body fat, but 
who do not want their weight or levels of body fat to 
increase. In addition, thousands of people annually go on 
diets to lose body fat or weight. Unfortunately, moat of 
those that are successful cannot maintain the lower levels of 
body fat and/or body weight which they have achieved. 

There is a need for a method of maintaining an existing 
level of body fat and/or body weight in a human. 

Brief Summary of the Invention 
It is an object of the present invention to disclose a 
method of maintaining an existing level of body fat and/or 
body weight in a human. 
20 We have discovered that an existing level of body fat 

and/or body weight in a human can be maintained by 
administering to the human a safe and effective amount of an 
active form of a conjugated linoleic acid, such as 9,11- 
octadecadienoic acid and ±0 , 12 - octadecadienoic acid, an ester 
25 thereof, a non-toxic salt thereof, and mixtures thereof. 

The terms "conjugated linoleic acids" and "CLA" as used 
herein are intended to include 9, ll~octadecadienoic acid, 
10, 12'-octadecadienoic acid and their active derivatives, such 
as non-toxic salts and esters, and mixtures thereof. 
30 The present method can be used by ex-dieters to maintain 

the lower level of body fat and/or body weight they have 
achieved or by persons who wish to increase their fat intake 
without increasing their level of body fat and/or body weight . 
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.ra- 
it will be apparent to those skilled in the art that the 
forewent ioned objects and other advantages may foe achieved by 
the practice os: the present invention. 

Description of the Preferred .Embodiment 
S The present method comprises administering to the human 

desirous of maintaining his or her existing level of body fat 
and/or body weight a safe and effective amount of an active 
form of a conjugated linoleic acid, which is selected from a 
conjugated linoleic acid, such as 9-, ix-octadecadienoic acid 

10 and 10,12-octadecadienoi.c acid, an ester thereof, a non-toxic 
salt thereof, and mixtures thereof ♦ 

The existing level of the human's body fat and/or body 
weight can be determined by a variety of methods. The body 
weight or a person can be obtained simply by weighing the 

15 person. One method of determining .body fat simply comprises 
doing a "pinch test" at the waist, chest, thighs and other 
body parts. Another more sophisticated method, which is 
commonly used for athletes, involves completely submerging the 
person in liquid and calculating the body weight under water. 

20 The amount of the CIA to be administered normally is an 

amount which is equal to about 1% to about 30% of the fat in 
the human's diet. If the CIA is taken in pharmaceutical 
dosage form the dose will normally be about 100 mg. to 20,000 
mg. per day of CIA in the form of the free acids. Since the 

25 CIA is a natural food ingredient and relatively non-toxic, the 
amount which can be consumed is not critical as long as it is 
enough to be effective and it is not contraindicated because 
of the human's health. 

The practice of the present invention is further 

30 illustrated by the examples which follow: 

Example 1 

SYNTHESIS OF CONJUGATED LINOLEIC ACIDS (CIA) 
FROM LINOLEIC ACID AND SAFFLOWER OIL 

35 Propylene glycol flQOO g) and 500 g potassium hydroxide 

(KOH) are put into a 4-neck round bottom flask (S000 ml 5. The 

flask is equipped with a mechanical stirrer, a thermometer, a 
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reflux condenser, and a nitrogen inlet. (The nitrogen 
introduced in first run through two oxygen traps) . 

Nitrogen is bubbled into the propylene glycol and KOH 
mixture for 20 minutes and the temperature is then raised to 
5 1BQ*C. 

1000 g of linoieic acid, corn oil, or saf flower oil is 
then introduced into the flask. The mixture is heated at 180° 
C under an inert atmosphere for 2 .5 hours . 

The reaction mixture is cooled to ambient conditions and 
10 6 00 ml Bel is added to the mixture which is stirred for 15 

minutes. The pK of the mixture is adjusted to pH 3. Next, 200 
ml of water is added into the mixture and stirred for 5 minutes 
The mixture is transferred into a 5 h separately funnel and 
extracted three times with 500-ml portions of hexane, 
IS The aqueous layer is drained and the combined hexane 

solution extracted with four 250-ml portions of 5% Nad 
solution. 

The hexane is washed 3 times with water. The hexane is 
transferred to a flask and the moisture in the hexane removed 

20 with anhydrous sodium sulfate {Na* SO 4 } . The hexane is 

filtered through Whatman paper into a clean. 1000 ml round 
bottom flask and the hexane removed under vacuum with a 
rotoevaporator to obtain the CXA. The CLk is stored in a dark 
bottle under argon at -80° C until time of use. 

25 This method can be modified so as to utilise only food- 

grade reagents and solvents as listed in Food Chemicals Codex, 
fourth edition, Institute of Medicine, National Academy Press, 
1996, 

The active forms of CbA include, in addition to the free 
30 acids, the non-toxic salts thereof, the active esters thereof,, 
such as triglycerides, and mixtures thereof .. 

The free conjugated linoieic acids {CIA) have been 
previously isolated from fried meats and described as 
ant i carcinogens by Y. L. Ha, N. K. Grimm and M, W. Pariza, in 
35 CaTcinQg&n&sis, Vol. 8, No. 12, pp. 1881-1887 ;198 7; . Sines 
than, they have been found in some processed cheese products . 
V . L. Ha, N, K. Grimm and M. W. Fariaa, in J, Agric. Food 
Ch.em. , Vol . 3?, No. 1, pp. 7S-81 ,ttM7) . The free acid 



'forms of the CIA may be prepared by isomeriaing linoleic acid. 
The non-toxic salts of the free acids may be made by reacting 
the free .acids with a non- toxic base. 

One method of synthesizing -eiA is described in Example 1. 
5 However, CLA may also he prepared from linoleic acid by the 
action of a linoleic acid isomerase from a harmless 
microorganism, such as the Rumen bacterium But .yr.lv i brio 
f ibr.i.solvens . Harmless microorganisms in the intestinal tracts 
of rats and other monogastric animals may also convert linoleic 

10 acid to CIA i$. F. Chin, J. M. Stcrkson, W. Liu, ft. Allbright 
and |S. H. Parisa, 1994, J. Nutr. 124; 694-701. 

The CIA obtained by the practice of the described methods 
of preparation contains one or more of the $, 11-octadecadienoic 
acids and /or 10 , 12-octadecadienoic acids and active isomers 

15 thereof . It may be free or bound chemically through ester 
.linkages. The CIA is heat stable and can be used as is, or 
dried and powdered. The CIA is readily con-verted into a non- 
toxic salt, such as the sodium or potas-sium salt, by reacting 
chemically equivalent amounts of the free acid with an alkali 

20 hydroxide at a pH of about 8 to 9, CIA also can be esterified 
to glycerol to form mono-, di-, and triglycerides. 

Theoretically, B possible geometric isomers of 9,21- and 
10, 12-octadecadienoic acid (c9, cli; c9,tll,- t9,cll,- tS,2til; 
Cl0,cl2; cl0,tl2; t!0,cl2 and t!0,tI2) would form from the 

25 isomer i station of c9,cl2-octadacadienoic acid. As a result of 
the isomerization, only four isomers {cS,cil; c9,tll; tiQ,el2; 
and cX0,cl2] would be expected. However, of the four isomers, 
OS, til- and t!0,cl2- isomers are predominantly produced during 
the autoxidation or alkali -isomerizat ion of c9,cI2- linoleic 

30 acid due to the co-planar characteristics of 5 carbon atoms 
around a conjugated double-bond and spatial conflict of the 
resonance radical. The remaining two c,c- isomers are minor 
contributors. 

The relati vely higher distribution of the t , t- isomers of 
35 5,11- or 20,12-octadecadienaic acid apparently results from the 
further stabilization of c9,til~ or tl0,cl2~ geometric isomers, 
which is thermodynamically preferred, during an extended 
processing time or long aging period. Additionally the 
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t, fc- isomer of 9,12- or 10, 12-cctadecadienoic acid that was 
predominantly formed during the isomerization of linoleic 
acid geometrical isomers (t9, t!2- , c9,tl2- and ts,ci2- 
octadecadienoic acid) may influence the final ratio of the 
5 isomers or the final CLA content in the samples. 

Linoleic acid geometrical isomers also influence the 
distribution of minor contributors (c, c- isomers of 9,11- and 

10.12- , t9,cll- and cil, tl2~octadecadienoic acids). The 

11. 13 - isomer might be produced as a minor product, from 

10 eS», cl2-octadecadienoic acid or from its isomeric forms during 
processing. 

The exact amount of CLA to be administered to a human to 
maintain a level ox body fat, of course, can depend upon the 
food the human consumes, the form of CLA employed, and the 

IS route of administration. It also can depend upon the isomer 

ratios. However, generally the atftouht administered will be the 
equivalent of about 1% to about 30% of the weight of the f at in 
the human's diet. 

The CLA can be administered in food or as pharmaceutical 

26 compositions containing the CLA as a free acid; a salt thereof; 
an ester thereof, such as a triglyceride ; or mixtures thereof . 

The amount of CLA to be administered can be expressed as 
the amount of CLA based on the total calories consumed daily 
by the patient e.g. 0.0 3 to 3 gram CLA per 100 calories. 

25 Alternatively, the amount of CLA can be expressed as a 

percentage of the lipid or fat in the food, such as 0.3% to 
100% of the food lipid, or as an amount of CLA per gram of food 
lipid, such as 3 to 1000 mg. CLA per gram of lipid consumed fay 
the patient. 

30 Generally, the amount of CIA to be administered in 

pharmaceutical dosage form will normally be about 100 mg. to 
about 20,000 mg. of CLA in the form of the free acids per day. 
However, the upper limit of the amount to be employed is not 
critical because CLA is relatively non-toxic . 

35 The CLA and its non-toxic derivatives, such as the 

non-toxic salts, in addition to being added to an animal's food 
can be administered in the form of pharmaceutical compositions, 
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such as tablets, wafer, capsules, solutions or emulsions to the 
humans . 

The preferred pharmaceutical compositions of CLA contain 
the non- toxic sodium, potassium or calcium salt of CLA in 
combination with a pharmaceutical diluent. When the 
compositions are solutions or suspensions intended for oral 
administration, the diluent will he one or more liquid 
diluents. When the product is a tablet or capsule, other 
conventional diluents, such as lactose, can be employed. 

Examples 2 to 4 describe representative foods containing 
added CLA . 

Example 2 

A liquid preparation for parenteral administration to 
humans contains emulsified fat particles of about 0.33-0,5 urn 
in diameter. In addition, the emulsions can contain Water for 
Injectioh USP as a diluent, egg phosphatides (1-2%) as an 
emulsifying agent and glycerin (2-3%) to adjust toxicity. 
These emulsions can be infused intravenously to patients 
requiring parenteral nutrition. A preparation for use in the 
present invention would contain the same ingredients plus 0.5 
mg/gm to 10 mg/gm of CLA or alternatively, 0.3% to 100% CLA 
based on the food lipid or 0.03 gram to 3 gram per 100 calorie 
serving. For such parenteral foods the CLA usually should be 
present in the form of the triglycerides. 

Example 3 

A dietetic margarine for use in the present invention is a 
semi-solid or solid vegetable oil-based margarine which, in 
addition to the usual ingredients, contains CLA. Such a 
margarine will contain about 0.25 mg/gram to about 800 mg/gm of 
CLA or about 0.003 gram to 9 gm CIA per 100 calorie serving. 

Example 4 

A low residue liquid enteral dietetic product useful as a 
high-protein, vitamin and mineral supplement contains added 
CLA, The amount of CLA present can foe about 0.05% to about 5% 
by weight of the product or about 0.3% to about 100% of the 
lipid present or about 0.03 to 3 gram CIA per 100 calories. 
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One serving {140 calories) of a representative formula can 
contain the following; 

Protein {egg white solids) 7,5 g 
Fat (CM.) 0.1 g 

Carbohydrate (sucrose, 27. 3g 

hydro I y zed corn starch) 

Water 1.9 g 

Vitamins arid Minerals i RDA amounts) 

It will be readily apparent to those skilled in the art 

that many other foods, including those described in U.S. Patent 

Nos. 4,282,265 and 5,470,835.. can be prepared by adding CLA to 

the food or by replacing some of the fat in the food with CIA. 

The following examples illustrate the practice of the 

method of the present invention. 

Example„„S 

The level of body fat. of a 168 pound (4 .75 kg) , healthy 
human male, age 40 was determined using the "pinch test" on his 
waist, thighs and upper arms and his weight was determined by 
weighing on a scale. He then Was administered four capsules 
(2400 mg of CLA as the fatty acids) daily and permitted to 
consume an unrestricted diet. After eight weeks it was 
determined that his weight (4,66 kg) and body fat level had 
stabilised at lower levels on an unrestricted diet. CLA 
consumption was stopped for one week while food consumption was 
unrestricted. After the one week period he was weighed and it- 
was found that three pounds (84.75 g) of body weight had been 
gained. The administration of CLA at the original dosage was 
resumed for seven weeks whereupon the body weight and body fat 
levels returned to the lower levels previously reached after 
the initial eight weeks of administration of CLA. In the past, 
be had normally gained weight and body fat on an unrestricted 
diet. Similar results were obtained in several other humans. 

Example 6 

A healthy 210 pound {5.93 kg) male human, age 53, consumed 
12 00 mg CLA per day for three weeks,. During this time his 
appetite was somewhat diminished , He then increased his CLA 
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intake to 2400 mg per day and noted a further decrease in 
appetite . Throughout this time he did not lose body weight bu 
noted a decrease in body fat as evidenced by the "pinch H test. 

Example 7 

A healthy 176 pound (4,97 kg) female, age 53, consumed 
12 00 mg CLA per day. Within three weeks she had lost four 
pounds (113 g) , her waistline had decreased by about 1,5 - 2 
inches (3.8-5.1 cm), and her appetite had diminished. She 
continued taking CLA at the saroe dose level for three more 
weeks during which time her body weight and waistline remained 
stabilized. 

It also will be readily apparent, to those skilled in 
the art that a number of modifications or changes may foe made 
without departing from the spirit and scope of the present 
invention. Therefore, the invention is only to be limited 
by the claims- 
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ciMm 

1. a method of maintaining an existing level of body- 
fat or body weight of a human desiring to maintain that level 
comprises administering to said human a safe and effective 
amount of CIA to maintain said existing level, 

5 2. A method of Claim i in which the CIA is administered 

in a food containing added CIA. 

3. A method of Claim 1 in which the CIA is 9,11- 
octadeeadienoie acid. 

4. A method of Claim 1 in which the CLA is 10,12- 
10 octadienoic acid. 

5. A method of Claim 1 in which the CIA is in the form 
of an ester of a conjugated linolsic acid. 

S. A method of Claim 1 in which the CIA is In the form 
of a non-toxic salt of a conjugated linoleic acid. 

15 7, A roe u hod of Claim 1 in which the amount of CLA 

administered is equal to about 100 mg to about 20,000 mg . 
per day of the free conjugated linoleic acid. 




FASEB 0. , 

voK 18, no, 3, 8 March 1996. 

page A568 XP0G2Q34492 

PAR1ZA ST At.: "Conjugated Hnoleie acid 

(cla) reduces body fat* 

see abstract nr 3227 

£P 0 779 033 A {UNILB'EB) 18 June 1997 
see page 2 lines 26-22, h'nes 35-48 
see page 5, line 43 - line 45 
see claim 3 




page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/US 97/04538 



CONSIDERED TO Ht: 



Y B10CHEM BIORHYS. RES. C9MMUN., 1,2 
vol. 198, no. 3, 15 February 1994, 

pages 1107-1112, XPW567QS? 
MILLER ET At.: "Feeding Conjugated 
linolek acid to animals partially 
overcomes catabolic responses due to 
endotoxin injection 3 
see the whole document 

Y IP 8 S?9 961 A {WISCONSIN ALUMNI RESEARCH 1,2 
FOUNDATION) 26 January 1994 

see the whole document 

A WO 96 05685 A (WISCONSIN ALUMNI RESEARCH 1-? 

FOUNDATION) 7 March 1996 
see whole document, especially page 6 
lines 1-4, page 7, lines 12-22, page 10 
lines 5-16 

A WO 94 16698 A (WISCONSIN ALUMNI RESEARCH 1-7 

FOUNDATION) 4 August 1994 
see the whole document 

A JOURNAL OF NUTRITION, 1-4 

vol. 124, no. 5, 1 January 1994, 
pages 694-701, XP000574585 
CHIN S F ET AL: 'CONJUGATED LINOLEIC ACID 
(9,11- AND 10,12-OCTADECAOIENOIC ACID) IS 
PRODUCED IN CONVENTIONAL BUT NOT GERM-FREE 
RATS FED LINOLEIC ACID 6 
see page 696 left column second line, 
right column "results experiment 1" 
second paragraph 
see Figures 3 A and 3B 



1 



paga 2 of 2 



INTERNATIONAL SEARCH REPORT 



PCV US 97/ 04&3S 



I* (CoKtinnttWoH si i(tm J *f fire* *i 



T>ib im*! fusion*! Swek Report t«s as>! been sitibfaimi ,« r«f,«i sf «ru;ii ««ms tm*f Atiistt i ?{?>'*> for Uw ioltovriflg fSWOfi 
"because Owy w «**ct on;a no; f«w:re<s to t» t««rth«J by shij Aushortijf, nwtveiy. 

Remark; Although cUim(s) 1-7 

1s(are) directed to a sethoci of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/compos it 1cm. 

:. jHjj Claims Mm;.: 



So* li OfcucmtioRs whew unity «f invention K Sucking <C«rtimi«.<«wi of item 2 of Sua shtW) 



This ibW()*u<mu! Searching Authority found mu.tunie inythwmt in «h>s interM&oiwl »B»ii«»Kifl, jss foitews; 



, | } AS «S wwi «!<fieon« Kkich f«» «w* wnriy p»kf by ti« s-ppiiomu thw im.«rs«tion«i Starch Report aim aii 
i — I re«rett*btt ci*iittf. 

:, [ j As m twrehsoie dams be «»M *«*XB tffor< justifying «n n&iition&i ft*. tMt Aoftwsiy d«5 cot kiwi* exymen: 
^~ of any MtoiUon*! fee. 

□ A* wty *»»* «f <■*« rawired MkSttiaw!" *«reh f«s wtrt timely pud by tht sspiisant. ttjfc imemMttvu) Stwcfe Report 
covers only itore ditmi for ««> «*« pwj. «p«»r.adsy dtunu No:-.; 



Q Tht ^dittoMi stwtft fetj were «axffi>{>uata by tl 



Form FCT (SA 3 t. -«m«t«>wsM« »fr«vi"w ..K wj; 



C^TERNA-TIONAL SEARCH REPORT 

isfwrnsooa o-. pttcnl f»mtfy members 



Ink. .<xu>J A|>j>t!ca»<» No 

PCT/US 97/04538 



Pslent document 



AU 7175496 A 
CA 2198241 A 



22-05-97 
15-05-9? 



IP $79981 A 26-31-94 US 5430966 A 04-07-95 

DE 69361693 D 11-04-96 

0£ 69301693 T 25-07-96 

US 5428072 A 27-06-95 

US 5504114 A 02-64-96 

US 5556646 A 10-09-96 



WO 9606685 A 


87-83-96 


US 
EP 


5554646 A 
G731699 A 


18-09-96 
18-89-96 


W0 9416690 A 


04-88-94 


US 


5428872 A 


27-06-95 






EP 


0680318 A 


08-11-95 






OP 


8585775 T 


25-06-96 






US 


5504114 A 


02-O4-96 






us 


5554646 A 


10-89-96 



Fo™ S-CT.-IS/,,:;: S fxrou-; *M»><; :W3i 



